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INTRODUCTION
It is well known that fusion and differentiation of myoblasts are strictly regulated by extracellular calcium (30) and we have previously reported that low extracellular Ca 2+ (0.44 mM) prevents cell fusion but not the expression of differentiation markers such as creatin kinase in primary myogenic cells (1) . The mechanisms of this Ca 2+ dependence however are not completely understood and have been the subject of a number of recent studies. We showed that AVP, a hormone able to induce Ins(1,4,5)P 3 -mediated intracellular Ca 2+ release, can trigger fusion and differentiation in mononucleated myogenic cells (25, 33) . The close relation between cytosolic Ca 2+ increase and fusion was analyzed by Constantin et al (11) : the observed increase of cytosolic Ca 2+ was not attributed to voltage dependent or voltage gated channels, but to other mechanisms such as cholinergic action (11) . A model of cytosolic Ca stores was proposed by Seigneurin-Venin et al (28) . Recently, a careful analysis of ionic transmembrane currents has shown that an increase of myoblast membrane potential represents the preliminary step for fusion and differentiation. The membrane hyperpolarization is generated by a potassium current mediated of either a go-go (EAG) either an inward rectifier (IR) type (6) . Membrane hyperpolarization sets the conditions for T type In this latter study, however, no substantial Ca increase. Phosphorylation based mechanisms modulate the calcium influx as well as the calcium release. The ability to develop the calcium transients correlates with the myogenic potential of the myoblasts, confirming the relevance of calcium as a trigger for fusion and differentiation.
MATERIALS AND METHODS
Cell cultures. Rat myogenic L6 cells, clones C5 and H2, which were previously characterized in our laboratory (33) , were cultured in Dulbecco's modified Eagles's Medium (DMEM) and 10% fetal bovine serum (FBS) supplemented with antibiotics (100 U/ml penicillin and 100 µg/ml streptomycin), unless otherwise stated. Human rhabdomyosarcoma RD (2, 20) , and C2-C12 (a mouse muscle satellite cell-derived line) cells were cultured as described in (33) .
Induction of myogenic differentiation was achieved reducing FBS concentration to 1% and culturing the cells for at least 6 days. Myoblast fusion was measured on May GrunwaldGiemsa-stained cultures as already described (21) . Briefly, cells were considered fused when they showed at least three nuclei present in each myotube. The ratio between the nuclei in myotubes versus the total number of nuclei per microscopic fields (at least 10 randomly selected fields) was expressed as the percentage of fusion. ] i was calculated using previously described formulas (16) .
Measurement of [Ca
Membrane potential recording. L6-C5 myoblasts, cultured in 10% FBS-DMEM for 24 hours, were detached by incubation with calcium-, magnesium-free PBS containing 3 mM impaled using conventional intracellular electrodes filled with 3M KCl. The resistance of the electrodes immersed in the extracellular medium was about 30 MΩ. After impalement the resting potential of the cell was monitored using a SEC-10L amplifier (NPI Electronic, Tamm, Germany) used in bridge mode. The leakage conductance was evaluated in current clamp mode during the experiment by injecting short (50ms) current pulses of -50pA and measuring the intracellular potential change. Experiments where the leakage conductance was unstable or above 2nS were discarded. 1 µg of RNA from each sample was reverse transcribed using Moloney Murine Leukemia Virus (M-MLV) RT (Gibco-Invitrogen, Carlsbad CA). PCR reactions were carried out as previously described (29) . Integrity and equal loading of cDNA in the PCR reactions was checked by quantification of ß-actin mRNA levels as previously reported (29) . PCR products were analyzed on a 2 % agarose gel.
Myosin expression and quantification.
A monoclonal antibody to the myosin heavy chain (MF20 antibody), which recognizes all sarcomeric myosin, was used. Cells were fixed in 4% paraformaldehyde in PBS and permeabilized in 0.5% Triton X-100 in PBS. After extensive washing in 1% BSA-PBS, cells were incubated overnight with MF20 at 4 °C. After washing in 1% BSA-PBS secondary antibody (fluorescein-conjugated goat anti-mouse immunoglobulin , Cappel-ICN Biomedical, Costa Mesa, CA) was added (final dilution 1:50 in 1%BSA-PBS) for 1 h at room temperature.
Statistics. Statistical analysis was performed by the Student's "t" test. Data were expressed as mean ± SEM or otherwise indicated. A p value < 0.05 was conventionally considered statistically significant. ] o with an EC 50 ≈ 6 mM (Fig. 1B) .
RESULTS

Effects of [Ca
Membrane potential was measured in L6-C5 myoblasts using intracellular electrodes.
The cells were detached with calcium-, magnesium-free PBS containg 3 mM EDTA without using trypsin and resuspended in KHH, as described in "Materials and Methods". Under these experimental conditions the resting membrane potential was found to be -64 ± 5 mV. The increase of [Ca 2+ ] o up to a final concentration of 10 mM was accompanied by a slow increase of the transmembrane potential which eventually reached a value of -86 ± 9 (n=9) mV.
Transmembrane calcium influx and depletion of intracellular stores
To evaluate the role of Ca ] i increments ( Fig. 2A) ] o -sensing receptor, which failed to amplify a specific cDNA from L6-C5 myoblasts and myotubes, while cDNA from kidney gave rise to amplification of a fragment of the correct size (Fig 3D) . These results demonstrated that a [Ca 2+ ] o -sensing receptor similar to that expressed in parathyroid cells and osteoblasts (17) was not expressed in L6-C5 myoblasts and myotubes. (Fig. 4 A,B ] i transients were still rapidly evoked (Fig. 4 C) . Addition of 1 mM Ca 2+ to AVP-treated cells caused a rapid [Ca 2+ ] i elevation which was 2.4 fold higher than that obtained in the absence of the agonist (Fig. 4   C,D) . Further increase was observed by switching the [Ca 2+ ] o from 1 to 10 mM (Fig. 4 C,D Calcium specific leak channels have been demonstrated in myoblast, myotubes (18) and in adult muscle cells (19) . A significant increase of Ca ] o increase after being exposed to AVP, a finding that suggests an important role of this regulatory mechanism in myoblast differentiation or in the acquisition, 
